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PROBLEM TO BE SOLVED: To maximize the precision of detection pf an 
obstacle in various states by using a millimeter wave radar device which is not 
affected by dense fog and a laser radar device which has high resolution in the 
lateral direction in proper combination. 

SOLUTION: In steps S1 1 and S12, the millimeter wave radar device and laser 
radar device are placed in operation to detect an obstacle and when the laser 
radar device detects an obstacle in a step S13, the relative position and lateral 
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unable to detect it in the step S14 owing to dense fog, etc., the relative position 
of the obstacle is calculated in a step S16 according to the detection result of 
the millimeter wave radar device which is not affected by the dense fog, etc., 
and the lateral width of the obstacle is calculated in a step S18 by using the 
detection result of the laser radar device before it becomes unable to detect it. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It comes to have the 1st detection means (S1) and the 2nd detection means (S2) of detecting an obstruction by 
receiving the reflected wave of the signal wave which transmitted towards the detection field ahead of a self-vehicle (V). The 
2nd detection means (S2) is the crossing obstructing detector of the car which has the detection precision of the cross 
direction higher than the 1st detection means (S1). The period which is detecting the obstruction only with the 1st detection 
means (S1) The crossing obstructing detector of the car characterized by computing the width of face (W) of an obstruction 
based on the detection result of the 2nd detection means (S2) in the period before it while computing the location of an 
obstruction based on the detection result of the 1st detection means (S1). 

[Claim 2] It is the crossing obstructing detector of a car according to claim 1 characterized by considering as the width of face 
which set up the width of face (W) of an obstruction beforehand while the 2nd detection means (S2) is not detecting the 
obstruction in the period before said it. 

[Claim 3] The crossing obstructing detector of a car according to claim 1 characterized by amending the width of face (W) of 
said computed obstruction in the detection situation of an obstruction at present. 

[Claim 4] The crossing obstructing detector of a car according to claim 3 with which the detection situation of an obstruction at 
present is characterized by being [ of the 2nd situation that some of 1st situations that the obstruction is detected out of the 
travelling direction transverse-plane field of the self-vehicle in said detection field, and obstructions have overflowed outside 
said detection field ] in any at least. 

[Claim 5] The crossing obstructing detector of a car according to claim 4 which is characterized by amending the width of face 
(W) of an obstruction small in the case of said 1st situation or said 2nd situation. 

[Claim 6] The crossing obstructing detector of a car according to claim 5 characterized by in the case of said 2nd situation 
amending the width of face (W) of an obstruction small so that the whole obstruction may be settled in said detection field. 
[Claim 7] The crossing obstructing detector of a car according to claim 3 characterized by for the detection situation of an 
obstruction at present being in the situation that time amount has passed by this time since the time of the 2nd detection 
means detecting the obstruction in the period before said it, and amending the width of face (W) of an obstruction small 
according to this elapsed time. 

[Claim 8] The crossing obstructing detector of a car according to claim 3 with which the detection situation of an obstruction at 
present is characterized by being [ of the situation that steering actuation by the situation which the relative motion of the 
revolution direction has produced between the self-vehicle and the obstruction, the situation that the self-vehicle (V) is circling, 
and the operator is performed ] in any at least 

[Claim 9] The crossing obstructing detector of a car according to claim 8 characterized by amending the width of face (W) of an 
obstruction small, so that the steering actuation by the relative motion or said operator of said revolution direction is large. 
[Claim 10] The crossing obstructing detector of a car given in any of claims 1-9 which are characterized by for the 1st detection 
means (S1) being a millimeter wave radar installation, and the 2nd detection means (S2) being laser radar equipment they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the crossing obstructing detector of the car which combined the 1st detection 

means and the 2nd detection means which the detection properties of an obstruction differed. 

[0002] 

[Description of the Prior Art] When obstructions, such as the car in front, may be detected with the radar installation carried in 

the self-vehicle and a self-vehicle may contact an obstruction, the transit safety device of the car which performs automatic 

braking and avoids contact is well-known. As a radar installation used in this transit safety device, a millimeter wave radar 

installation (for example, refer to JP,8-94749,A and JP,7-318635,A) and laser radar equipment are known. 

[0003] Although a millimeter wave radar installation can detect an obstruction, without being influenced by meteorological 

conditions, such as a thick fog, since it is difficult to extract a beam thinly, there is a problem in which the resolution of a 

longitudinal direction is inferior. On the other hand, although it excels in the resolution of a longitudinal direction since laser radar 

equipment can extract a beam thinly, it may become detection impossible according to meteorological conditions, such as a thick 

fog. 

[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, a millimeter wave radar installation and laser radar equipment 
have the merit and the demerit, respectively, but if it is used combining both radar installations appropriately, it will become 
possible to compensate both demerit and to raise the detection precision of an obstruction. 

[0005] This invention was made in view of the above-mentioned situation, and aims at raising the detection precision of an 
obstruction to the maximum in various situations by using it, combining appropriately the 1st detection means and the 2nd 
detection means which the detection properties of an obstruction differ. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention indicated by claim 1 It comes to 
have the 1st detection means and the 2nd detection means of detecting an obstruction by receiving the reflected wave of the 
signal wave which transmitted towards the detection field ahead of a self-vehicle. The period which the 2nd detection means is 
the crossing obstructing detector of the car which has the detection precision of the cross direction higher than the 1st 
detection means, and is detecting the obstruction only with the 1st detection means While computing the location of an 
obstruction based on the detection result of the 1st detection means, it is characterized by computing the width of face of an 
obstruction based on the detection result of the 2nd detection means in the period before it. 

[0007] According to the above-mentioned configuration, the period which is detecting the obstruction only with the 1st 
detection means by which the detection precision of the cross direction is low in comparison Since the location of an 
obstruction is computed based on the detection result of this 1st detection means and the 2nd detection means computes the 
width of face of an obstruction based on the detection result of this 2nd detection means in the period before it which was still 
able to be detected Even if the 2nd detection means becomes detection impossible, the width of face of an obstruction is 
computable with high degree of accuracy. 

[0008] moreover, invention indicated by claim 2 — the configuration of claim 1 — in addition, while the 2nd detection means is 
not detecting the obstruction in the period before said it, it is characterized by considering as the width of face which set up the 
width of face of an obstruction beforehand. 

[0009] Since the 2nd detection means is not detecting the obstruction in the period before said it, even when the width of face 
of an obstruction cannot be computed according to the above-mentioned configuration, it can respond by making into the width 
of face of an obstruction width of face set up beforehand. 

[0010] Moreover, in addition to the configuration of claim 1, invention indicated by claim 3 is characterized by amending the 
width of face of said computed obstruction based on the detection situation of an obstruction at present. 

[0011] According to the above-mentioned configuration, since the width of face of said computed obstruction is amended based 
on the detection situation of an obstruction at present, the width of face of an obstruction with a still higher precision can be 
obtained. 

[0012] Moreover, as for invention indicated by claim 4, in addition to the configuration of claim 3. the detection situation of an 
obstruction at present is characterized by being [ of the 2nd situation that some of 1st situations that the obstruction is 
detected out of the travelling direction transverse-plane field of the self-vehicle in the detection field of the 1st detection 
means, and obstructions have overflowed outside said detection field ] in any at least. 

[0013] In the 1st situation that according to the above-mentioned configuration the location of the detected obstruction is 
outside the travelling direction transverse-plane field of the self-vehicle in a detection field, and a detection error exists in the 
location of this obstruction Or in the 2nd situation that the location of the detected obstruction has overflowed outside the 
detection field, and a detection error exists in the location of this obstruction, the endpoint of the cross direction of an 
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obstruction is appropriately computable by amending the width of face of said computed obstruction. 

[0014] Moreover, in addition to the configuration of claim 3, in the case of said 1st situation or said 2nd situation, invention 
indicated by claim 5 is characterized by amending the width of face of an obstruction small. 

[0015] According to the above-mentioned configuration, since the width of face of an obstruction is small amended in said the 
1st situation or said 2nd situation, the endpoint of the cross direction of an obstruction can be computed much more 
appropriately. 

[0016] Moreover, in addition to the configuration of claim 5, in the case of said 2nd situation, invention indicated by claim 6 is 
characterized by amending the width efface of an obstruction small so that the whole obstruction may be settled in said 
detection field. 

[0017] Since according to the above-mentioned configuration the width of face of an obstruction is small amended so that the 
whole obstruction may be settled in a detection field in said 2nd situation, the endpoint of the cross direction of an obstruction 
can be computed much more appropriately. 

[0018] Moreover, in addition to the configuration of claim 3, the detection situation of an obstruction at present is in the 
situation that time amount has passed by this time since the time of the 2nd detection means detecting the obstruction in the 
period before said it, and invention indicated by claim 7 is characterized by amending the width of face of an obstruction small 
according to this elapsed time. 

[0019] According to the above-mentioned configuration, even if the dependability of the precision of the width of face of the 
obstruction which time amount had passed by this time since the time of the 2nd detection means detecting the obstruction, 
therefore was detected with the 2nd detection means is falling, it can prevent that the width of face of an obstruction is 
computed excessively by amending the width of face of an obstruction small according to said elapsed time. 
[0020] Moreover, as for invention indicated by claim 8, in addition to the configuration of claim 3, the detection situation of an 
obstruction at present is characterized by being [ of the situation that steering actuation by the situation which the relative 
motion of the revolution direction has produced between the self-vehicle and the obstruction, the situation that the self-vehicle 
is circling, and the operator is performed ] in any at least. 

[0021] According to the above-mentioned configuration, that the relative motion of the revolution direction has arisen between a 
self-vehicle and an obstruction or when steering actuation by the operator is performed and the self-vehicle is circling, even if 
the detection precision of the location of an obstruction falls, the width of face of an obstruction can be amended and the fall of 
said detection precision can be compensated. 

[0022] moreover, invention indicated by claim 9 — the configuration of claim 8 — in addition, it is characterized by amending the 
width of face of an obstruction small, so that the steering actuation by the relative motion or said operator of said revolution 
direction is large. 

[0023] Since according to the above-mentioned configuration the width of face of an obstruction is small amended when the 
steering actuation by the relative motion and the operator of the revolution direction between a self-vehicle and an obstruction 
is large, it can prevent that the width of face of an obstruction is computed excessively. 

[0024] Moreover, in addition to which configuration of claims 1-9, invention indicated by claim 10 is characterized by for the 1st 
detection means being a millimeter wave radar installation, and the 2nd detection means being laser radar equipment. 
[0025] According to the above-mentioned configuration, the location and width of face of an obstruction are detectable with 
high degree of accuracy by using a millimeter wave radar installation as the 1st detection means by the weather's etc. being able 
to detect the location of an obstruction, without being influenced, and using laser radar equipment as the 2nd detection means. 
[0026] 

[Embodiment of the Invention] Hereafter, it explains based on the example of this invention which showed the gestalt of 
operation of this invention to the accompanying drawing. 

[0027] The whole car block diagram with which drawing 1 - drawing 18 show the example of this invention, and drawing 1 was 
equipped with the crossing obstructing detector, The block diagram of a braking network and drawing 3 drawing 2 The 
explanatory view of an obstruction detection operation of laser radar equipment, The explanatory view of technique in which 
drawing 4 pinpoints the explanatory view of an obstruction detection operation of a millimeter wave radar installation, and 
drawing 5 pinpoints the right-and-left relative position of an obstruction from the receiving reinforcement of each beam of a 
millimeter wave radar installation, The explanatory view of detection of the relative position of the obstruction according 
[ drawing 6 ] to a millimeter wave radar installation and laser radar equipment, The flow chart of an obstruction detection routine 
and drawing 8 drawing 7 The flow chart of the right-and-left width-of-face amendment subroutine of an obstruction (the 1st 
example). Drawing 9 The flow chart of the right-and-left width-of-face amendment subroutine of an obstruction (the 2nd 
example). Drawing 10 The flow chart of the right-and-left width-of-face amendment subroutine of an obstruction (the 3rd 
example), Drawing 1 1 The flow chart of the right-and-left width-of-face amendment subroutine of an obstruction (the 4th 
example), Drawing 1 2 The flow chart of the right-and-left width-of-face amendment subroutine of an obstruction (the 5th 
example), An operation explanatory view when, as for drawing 13 , the location of an obstruction has shifted from the transverse 
plane of a self-vehicle to right and left, The explanatory view of the field where drawing 14 amends the right-and-left relative 
position of an obstruction, and drawing 15 The explanatory view of right-and-left width-of-face amendment of an obstruction, 
The ** map with which the amount of amendments is searched from the time amount after it becomes impossible for drawing 16 
to detect an obstruction with laser radar equipment the ** map with which drawing 17 searches revolution lateral acceleration 
to a yaw rate and the amount of amendments, and drawing 18 are ** maps with which the amount of amendments is searched 
from a steering rudder angle rate. 

[0028] As shown in drawing 1 and drawing 2 , the car V carrying the crossing obstructing detector of this invention of four 
flowers is equipped with the front wheels WFL and WFR of the driving wheel slack right and left which the driving force of Engine 
E is delivered through Transmission T, and the rear wheels WRL and WRR of coupled driving wheel slack right and left which 
rotate with transit of Car V. The brake pedal 1 operated by the operator is connected to a master cylinder 3 through the 
electronics control negative pressure booster 2. The electronics control negative pressure booster 2 operates a master cylinder 
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3 with the braking command signal from electronic control unit U at the time of braking exchange, without being based on 
actuation of a brake pedal 1 while it doubles the power the treading strength of a brake pedal 1 mechanically and operates a 
master cylinder 3. When treading strength is inputted into a brake pedal 1 and a braking command signal is inputted from 
electronic control unit U, the electronics control negative pressure booster 2 makes brake oil pressure output according to any 
of both, or the larger one. In addition, the input rod of the electronics control negative pressure booster 2 is connected to the 
brake pedal 1 through the lost motion device, and even if the electronics control negative pressure booster 2 operates with the 
signal from electronic control unit U and said input rod moves ahead, a brake pedal 1 stops at an initial valve position. 
[0029] The output ports 8 and 9 of the pair of a master cylinder 3 are connected to brake caliper 5floor line prepared in front 
wheels WFL and WFR and rear wheels WRL and WRR through hydraulic control 4, respectively, 5FR, 5RL, and 5RR. Hydraulic 
control 4 is equipped with four pressure-regulators 6 — corresponding to four brake caliper 5floor lines, 5FR, 5RL, and 5RR, and 
each pressure-regulator 6 — controls actuation of brake caliper 5floor line which was connected to electronic control unit U 
and prepared in front wheels WFL and WFR and rear wheels WRL and WRR, 5FR, 5RL, and 5RR according to an individual. 
Therefore, if the brake oil pressure transmitted to each brake caliper Sfloor line, 5FR, 5RL, and 5RR is independently controlled 
by pressure-regulator 6 — , anti-lock brake control which controls the lock of the wheel at the time of braking can be performed. 

[0030] Millimeter wave radar installation S1 which sends a millimeter wave to electronic control unit U towards the car-body 
front, and detects an obstructions [, such as the car in front, ] and self^vehicle order relative position and a right-and-left 
relative position based on the reflected wave Laser radar equipment S2 which sends laser towards the car-body front and 
detects the right-and-left width of face of an obstruction based on the reflected wave in an obstructions [, such as the car in 
front, ] and self-vehicle order relative position and a right-and-left relative position, and a list It connects. Furthermore, wheel 
speed sensor S3 which detects the rotational frequency of front wheels WFL and WFR and rear wheels WRL and WRR in 
electronic control unit U, respectively Rudder angle rate sensor S4 which detects the rudder angle rate of a steering wheel 10 
as — , and yaw rate sensor S5 which detects the yaw rate of Car V Lateral acceleration sensor S6 which detects the lateral 
acceleration of Car V It connects. 

[0031] **(ing), electronic control unit U is the millimeter wave radar installation S1. And laser radar equipment S2 Based on a 
detection result, an obstructions order relative position, such as the car in front on the basis of a self-vehicle, a right-and-left 
relative position, and right-and-left width of face are computed, and it is [ these order relative position, a right-and-left relative 
position and right-and-left width of face, and ] the wheel speed sensor S3. Contact possibility with an obstruction is judged 
based on the vehicle speed and acceleration of a self-vehicle which were detected by — . And when a self^vehicle may contact 
an obstruction, the electronics control negative pressure booster 2 operates by the command from electronic control unit U, and 
the pressure of the brake oil pressure which the master cylinder 3 generated is regulated with hydraulic control 4, it is 
transmitted to brake caliper Sfloor line, 5FR, 5RL, and 5RR, and automatic braking is performed that contact with an obstruction 
should be avoided. 

[0032] Millimeter wave radar installation S1 And laser radar equipment S2 Since it has a respectively different detection 
property, the situation at that time is embraced, and it is both the radar installations S1 and S2. An obstruction order relative 
position, a right-and-left relative position, and right-and-left width of face are computed by using properly. Hereafter, the detail 
is explained. 

[0033] First, millimeter wave radar installation S1 And laser radar equipment S2 A detection property is explained. 
[0034] Laser radar equipment S2 Since the laser used can extract a beam thinly, By receiving the reflected wave from an 
obstruction, scanning the beam of the narrow width transmitted ahead [ car-body ] to a longitudinal direction (or a longitudinal 
direction and the vertical direction), as shown in drawing 3 While detecting an obstruction order relative position based on the 
time amount from the transmission to reception, based on the transmit direction of a beam when a reflected wave is received, 
the right-and-left relative position of an obstruction is detected. 

[0035] Laser radar equipment S2 In order to mainly detect the reflector of the right and left prepared in the car-body rear face 
when an obstruction is the car in front as it excels in the resolution of a longitudinal direction and is shown in drawing 6 , the 
detection precision of the right-and-left relative position of an obstruction or right-and-left width of face is very good. On the 
other hand, it may be incorrect-recognized as two motor bicycles which run parallel to the reflector of right and left of one 
automobile, or two motor bicycles which run parallel to may be incorrect-recognized to be one automobile. Moreover, since the 
body which reflects light strongly is detected, they may be incorrect-detected, using as an obstruction reflective objects, such 
as a cat's-eye prepared in the road. 

[0036] On the other hand, it is the millimeter wave radar installation S1. Since the millimeter wave used is difficult to extract 
thinly compared with laser, As shown in drawing 4 , while detecting an obstruction order relative position based on the time 
amount from the transmission to reception by transmitting the beam of two or more millimeter waves ahead [ car-body ] at a 
radial, and receiving a reflected wave Based on the transmit direction of a beam by which the reflected wave was received, the 
right-and-left relative position of an obstruction is detected among two or more beams. Since the reflected wave of two or more 
beams is received to one obstruction at this time, as shown in drawing 5 and drawing 6 , the center-of-gravity location of the 
receiving reinforcement of two or more beams is computed, and that center-of-gravity location is presumed as a right-and-left 
relative position of an obstruction, the above reason to millimeter wave radar installation S1 **** — since it is difficult to detect 
the right-and-left width of face of an obstruction — as the right-and-left width of face of the obstruction — laser radar 
equipment S2 The value presumed from the former detection result and the set point defined beforehand are adopted. 
[0037] As mentioned above, laser radar equipment S2 It sets for the right-and-left relative position of an obstruction, and the 
detection precision of right-and-left width of face, and is the millimeter wave radar installation S1. Although excelled, when laser 
is scattered about by meteorological conditions, such as a thick fog, there is a problem of being undetectable. On the other 
hand, it is the millimeter wave radar installation S1. Although it could detect without being influenced by the meteorological 
condition, as it mentioned above, it sets for the detection precision of a right-and-left relative position and right-and-left width 
of face, and it is laser radar equipment S2. It is inferior. So, at this example, it is the millimeter wave radar installation SI. And 
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laser radar equipment S2 It is the following, and is made and used properly. 

[0038] At step S1 1 of the flow chart of drawing 7 , it is the millimeter wave radar installation SI. And laser radar equipment S2 
An obstruction order relative position and a right-and-left relative position are detected, respectively, and at continuing step 
S12, a relative position puts near detection data together, and it recognizes as an obstruction. At this time, it is the millimeter 
wave radar installation S1. As detection data, the detection data of each beam shown in drawing 4 R> 4 and drawing 5 are used 
independently. At continuing step S13, since there are no failures, such as a thick fog, it is laser radar equipment S2. When the 
obstruction is being detected, That is, millimeter wave radar installation S1 and when both the laser radar equipments S2 are 
detecting the obstruction At step S14, they are both the radar installations S1 and S2. While making the minimum value of the 
detected obstruction order relative-position data into an obstruction order relative position Both the radar installations S1 and 
S2 Let the maximum of the right-and-left relative-position data of the detected obstruction, and the mean value of the minimum 
value be the right-and-left relative positions of an obstruction. Furthermore, at step S15, it is both the radar installations S1 and 
S2. Let the difference of the maximum of the right-and-left relative position of the detected obstruction, and the minimum value 
be the right-and-left width of face of an obstruction. In addition, the right-and-left relative position of the obstruction in said 
step S14 and step S15 is 0 on the straight line prolonged ahead of a self-vehicle, it increases, so that it will be separated from 
the straight line on the left, if the left is made forward and the right is made negative, and they shall decrease in number, so that 
it separates on the right. 

[0039] Thus, since there are no failures, such as a thick fog, it is laser radar equipment S2. Laser radar equipment S2 with a 
detection precision high when detectable Both the radar installations S1 containing detection data, and S2 Since an obstruction 
order relative position, a right-and-left relative position, and right-and-left width of face are detected with detection data, the 
detection precision is laser radar equipment S2. It becomes detection precision and a high thing more than an EQC. 
[0040] At said step S13, it is laser radar equipment S2 by failures, such as a thick fog. The detection to depend becomes 
impossible and it is the millimeter wave radar installation SI. When only the detection to depend is possible, it shifts to step S16. 
At step S16, it is the millimeter wave radar installation SV. While making into an obstruction order relative position the minimum 
value of the obstruction order relative-position data detected with each beam, it is the millimeter wave radar installation S1. Let 
the center- of- gravity location of the right-and-left relative-position data of each beam be the right-and-left relative position of 
an obstruction (refer to drawing 5 ). At continuing step S1 7, the obstruction is laser radar equipment S2 before. When detected, 
it is laser radar equipment S2 before. The detected right-and-left width of face is adopted as right-and-left width of face of an 
obstruction. And at step S20, the right-and-left width of face of the obstruction computed at said step S18 is amended. There is 
two or more technique in this amendment, and that each is explained in full detail later. On the other hand, said obstruction is 
laser radar equipment S2 before at step S17. When not detected, it considers as the value (for example, 0.5m) which set up 
beforehand the right-and-left width of face of the obstruction at step S19. 

[0041] Thus, laser radar equipment S2 with a high detection precision of the right-and-left width of face of an obstruction It is 
the millimeter wave radar installation S1 with a low detection precision of the right-and-left width of face of an obstruction by 
using the right-and-left width of face of the obstruction detected when it was able to be detected, in being detection impossible. 
A weak spot is suppliable. 

[0042] Next, sequential explanation of two or more examples of amendment of the right-and-left width of face of the obstruction 
in said step S20 is given. 

[0043] ** As shown in amendment drawing 1 5 (a) according to the gap from the self-vehicle transverse plane of an obstruction 
If an obstruction is located in the transverse plane of a self-vehicle, it will be the millimeter wave radar installation SI. The 
right-and-left relative position S of the detected obstruction is the mid gear PC of the longitudinal direction of this obstruction. 
Since it is in agreement, It is laser radar equipment S2 before. If the right-and-left width of face W of the detected obstruction 
is equally distributed to the both sides of the right-and-left relative position S of said obstruction, they will be the endpoints PL 
and PR of right and left of an obstruction. It is well in agreement in an actual endpoint. 

[0044] However, if the case where the obstruction has shifted from the transverse plane of a self-vehicle to left-hand side is 
considered as shown in drawing 13 , since a millimeter wave will hit from the diagonally-rear-to-the-right direction of an 
obstruction, it is the millimeter wave radar installation SI. The right-and-left relative position S of the obstruction detected is 
the mid gear PC of the longitudinal direction of an obstruction, as shown in drawing 15 (b). It moves to right-hand side 
(transverse-plane side of a self-vehicle). Therefore, it is laser radar equipment S2 before. If the right-and-left width of face W of 
the detected obstruction is equally distributed to the both sides of the right-and-left relative position S of said obstruction, they 
are the endpoints PL and PR of right and left of an obstruction. It is not in agreement with an actual endpoint, and is especially 
the endpoint PR on the right-hand side of an obstruction. It will shift on the right of an actual endpoint (transverse-plane side of 
a self-vehicle). 

[0045] Endpoints PL and PR of right and left of an obstruction Endpoint PR located in the transverse-plane side of a self- 
vehicle inside Although it is important when judging contact possibility, it is the endpoint PR. If computed by shifting to the 
transverse-plane side of a self-vehicle rather than an actual endpoint, contact possibility may be computed by slight height 
rather than an original value, and automatic-braking control will no longer be performed exactly, so, as a slash shows to drawing 
14 (a) or drawing 14 (b), when the field A along the transverse plane of a self-vehicle is set up and an obstruction is in said field 
A Millimeter wave radar installation S1 The right-and-left relative position S of the detected obstruction is the mid gear PC of 
the longitudinal direction of an obstruction. Consider that it is in agreement and amendment is not performed. When there is no 
obstruction in said field A, it is the millimeter wave radar installation S1. The right-and-left relative position S of the detected 
obstruction is the mid gear PC of the longitudinal direction of an obstruction. It is considered that it is not in agreement, before 
— laser radar equipment S2 the right-and-left width of face W of the detected obstruction — it — a predetermined value (for 
example, 1m) — it amends to small W\ 

[0046] consequently, PL if right-and-left width-of-face W 1 of the obstruction amended on right-and-left both sides of the right- 
and-left relative position S of an obstruction is equally distributed as shown in drawing 15 (b), in case a new endpoint will not 
amend and PR from — it moves to PL ' and PR it comes to be well in agreement in an actual endpoint, and the calculation 
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precision of contact possibility improves. 

[0047] It is the flow chart of drawing 8 which summarized the above explanation, the obstruction has separated from Field A at 
step S31. and the right-and-left relative position S of an obstruction is the mid gear PC of the longitudinal direction of an 
obstruction. When not in agreement, it is laser radar equipment S2 before at step S32. It considers as right-and-left width-of- 
face W of the obstruction after amending the value which subtracted the predetermined value from the right-and-left width of 
face W of the detected obstruction. In addition, said predetermined value may not be fixed but it may be changed according to 
extent of the gap from the self-vehicle front of an obstruction. 

[0048] ** As shown in amendment drawing 13 and drawing 15 (c) according to deviation from the detection range of a millimeter 
wave radar installation of an obstruction The obstruction has shifted from the transverse plane of a self-vehicle to right-hand 
side, and the part is the millimeter wave radar installation S1. Considering the case where it has deviated from the detection 
range Since a millimeter wave hits from the diagonally-rear-to-the-left direction of an obstruction and some millimeter waves on 
the right-hand side of an obstruction do not irradiate, it is the millimeter wave radar installation S1. The right-and-left relative 
position S of the obstruction detected is the mid gear PC of the longitudinal direction of an obstruction. It moves to left-hand 
side (transverse-plane side of a self-vehicle). Consequently, it is laser radar equipment S2 before. If the right-and-left width of 
face W of the detected obstruction is equally distributed to the both sides of the right-and-left relative position S of said 
obstruction, they are the endpoints PL and PR of right and left of an obstruction. Endpoint PR of inner right-hand side It may 
overflow outside the detection range. Then, it is laser radar equipment S2 before. It is the right-hand side endpoint PR about the 
right-and-left width of face W of the detected obstruction. It amends in the reduction direction and considers as W so that it 
may be settled outside the detection range. 

[0049] It is the flow chart of drawing 9 a flow chart summarized the above explanation, and it is laser radar equipment S2 before 
at step S41. If which endpoint has separated from the detection range of the millimeter wave radar installation S1 at step S42 as 
a result of computing the endpoint of an obstruction using the right-and-left width of face W of the detected obstruction, said 
endpoint is the millimeter wave radar installation S1 at step S43. The right-and-left width of face W of said obstruction is 
amended in the reduction direction so that it may be restored to the detection range. 

[0050] ** Amendment laser radar equipment S2 according to the time amount after laser radar equipment becomes detection 
impossible The time amount after becoming detection impossible responds for becoming long, and since the dependability of the 
right-and-left width of face W of an obstruction falls, when the same right-and-left width of face W is used continuously, a 
possibility that the calculation precision of contact possibility may fall has it. 

[0051] Then, it is laser radar equipment S2 at step S51 of the flow chart of drawing 10 . Based on the time amount after 
becoming detection impossible, the amount of amendments of the right-and-left width of face of an obstruction is searched from 
the map of drawing 16 . At continuing step S52, it is laser radar equipment S2 before. It considers as right-and-left width-of- 
face W of the obstruction after amending the value which subtracted said amount of amendments from the right-and-left width 
of face W of the detected obstruction. However, right-and-left width-of-face W of the obstruction after amendment sets the 
minimum value to 0.5m, and it is made not to become a negative value. 

[0052] ** If the amendment self-vehicle according to the movement condition of the revolution direction of a self-vehicle 
circles, to an obstruction, a millimeter wave will be irradiated from across, it may shift from the right-and-left relative position 
where the right-and-left relative position detected is actual, and the calculation precision of contact possibility may fall. 
Moreover, an operator may sense troublesome, when the operator is circling spontaneously, it is judged with there being 
possibility of contacting an obstruction and automatic braking and an alarm are performed. Then, it is based on the movement 
condition of the revolution direction of a self-vehicle, and is laser radar equipment S2 before. If it amends so that the right-and- 
left width of face W of the detected obstruction may be subtracted, it will be prevented that the right-and-left width of face of 
an obstruction comes to be recognized small, contact possibility is judged greatly beyond the need, and unnecessary automatic 
braking is performed. 

[0053] At step S61 of drawing 1 1 , it is the yaw rate sensor S5. While detecting the yaw rate of a self-vehicle, it is the lateral 
acceleration sensor S6. The lateral acceleration of a self-vehicle is detected. It is laser radar equipment S2 before at step S63 
which searches the amount of amendments from the map of drawing 17 by making said yaw rate and said lateral acceleration 
into a parameter, and continues at continuing step S62. It considers as right-and-left width-of-face W of the obstruction after 
amending the value which subtracted said amount of amendments from the right-and-left width of face W of the detected 
obstruction. 

[0054] ** If it is judged with there being possibility of contacting an obstruction and automatic braking and an alarm are 
performed when the amendment operator according to the rudder angle rate by steering actuation of an operator has recognized 
contact possibility with an obstruction and performs steering actuation for evasion, automatic braking may interfere in said 
steering actuation, and an operator may receive sense of incongruity. In order to prevent this, it responds to the rudder angle 
rate by steering actuation of an operator, and it is laser radar equipment S2 before. It amends so that the right-and-left width of 
face W of the detected obstruction may be subtracted. It can prevent that the right-and-left width of face of an obstruction 
comes to be recognized small by this, contact possibility is judged greatly beyond the need, and unnecessary automatic braking 
is performed. 

[0055] At step S71 of drawing 12 , it is rudder angle rate sensor S4. A rudder angle rate is computed based on an output, and 
the amount of amendments is searched with the application of this rudder angle rate on the map of drawing 18 . And at step 
S72. it is laser radar equipment S2 before. It considers as right-and-left width-of-face W of the obstruction after amending the 
value which subtracted said amount of amendments from the right-and-left width of face W of the detected obstruction. 
[0056] In addition, it is also possible to replace with a rudder angle rate and to use the time amount variation of steering torque 
or steering torque. 

[0057] As mentioned above, although the example of this invention was explained, this invention can perform design changes 
various in the range which does not deviate from the summary. 

[0058] For example, at an example, it is usually sometimes the millimeter wave radar installation S1. And laser radar equipment 
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S2 Although the obstruction is detected in great numbers, an obstruction is usually sometimes detected only with laser radar 
equipment S2, and it is laser radar equipment S2. When it becomes detection impossible, it is the millimeter wave radar 
installation S1. It is also possible to detect an obstruction. 
[0059] 

[Effect of the Invention] According to invention indicated by claim 1 as mentioned above, the period which is detecting the 
obstruction only with the 1st detection means by which the detection precision of the cross direction is low in comparison Since 
the location of an obstruction is computed based on the detection result of this 1st detection means and the 2nd detection 
means computes the width of face of an obstruction based on the detection result of this 2nd detection means in the period 
before it which was still able to be detected Even if the 2nd detection means becomes detection impossible, the width of face of 
an obstruction is computable with high degree of accuracy. 

[0060] Moreover, since the 2nd detection means is not detecting the obstruction in the period before said it, even when the 
width of face of an obstruction cannot be computed according to invention indicated by claim 2, it can respond by making into 
the width of face of an obstruction width of face set up beforehand. 

[0061] Moreover, according to invention indicated by claim 3, since the width of face of said computed obstruction is amended 
based on the detection situation of an obstruction at present, the width of face of an obstruction with a still higher precision can 
be obtained. 

[0062] Moreover, according to invention indicated by claim 4, it sets in the 1st situation that the location of the detected 
obstruction is outside the travelling direction transverse-plane field of the self-vehicle in a detection field, and a detection error 
exists in the location of this obstruction. Or in the 2nd situation that the location of the detected obstruction has overflowed 
outside the detection field, and a detection error exists in the location of this obstruction, the endpoint of the cross direction of 
an obstruction is appropriately computable by amending the width of face of said computed obstruction. 

[0063] Moreover, according to invention indicated by claim 5, since the width of face of an obstruction is small amended in said 
the 1st situation or said 2nd situation, the endpoint of the cross direction of an obstruction can be computed much more 
appropriately. 

[0064] Moreover, since according to invention indicated by claim 6 the width of face of an obstruction is small amended so that 
the whole obstruction may be settled in a detection field in said 2nd situation, the endpoint of the cross direction of an 
obstruction can be computed much more appropriately. 

[0065] Moreover, according to invention indicated by claim 7, even if the dependability of the precision of the width of face of 
the obstruction which time amount had passed by this time since the time of the 2nd detection means detecting the obstruction, 
therefore was detected with the 2nd detection means is falling, it can prevent that the width of face of an obstruction is 
computed excessively by amending the width of face of an obstruction small according to said elapsed time. 
[0066] Moreover, according to invention indicated by claim 8, that the relative motion of the revolution direction has arisen 
between a self-vehicle and an obstruction or when steering actuation by the operator is performed and the self-vehicle is 
circling, even if the detection precision of the location of an obstruction falls, the width of face of an obstruction can be 
amended and the fall of said detection precision can be compensated. 

[0067] Moreover, since according to invention indicated by claim 9 the width of face of an obstruction is small amended when 
the steering actuation by the relative motion and the operator of the revolution direction between a self-vehicle and an 
obstruction is large, it can prevent that the width of face of an obstruction is computed excessively. 

[0068] Moreover, according to invention indicated by claim 10, the location and width of face of an obstruction are detectable 
with high degree of accuracy by using a millimeter wave radar installation as the 1st detection means by the weathers etc. being 
able to detect the location of an obstruction, without being influenced, and using laser radar equipment as the 2nd detection 
means. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The car whole block diagram equipped with the crossing obstructing detector 
[Drawing 2] The block diagram of a braking network 

[Drawing 3] The explanatory view of an obstruction detection operation of laser radar equipment 

[Drawing 4] The explanatory view of an obstruction detection operation of a millimeter wave radar installation 

[Drawing 5] The explanatory view of the technique of pinpointing the right-and-left relative position of an obstruction from the 

receiving reinforcement of each beam of a millimeter wave radar installation 

[Drawing 6] The explanatory view of detection of the relative position of the obstruction by the millimeter wave radar installation 
and laser radar equipment 

[Drawing 7] The flow chart of an obstruction detection routine 

[Drawing 8] The flow chart of the right-and-left width-of-face amendment subroutine of an obstruction (the 1st example) 
[Drawing 9] The flow chart of the right-and-left width-of-face amendment subroutine of an obstruction (the 2nd example) 
[Drawing 10] The flow chart of the right-and-left width-of-face amendment subroutine of an obstruction (the 3rd example) 
[Drawing 1 1] The flow chart of the right-and-left width-of-face amendment subroutine of an obstruction (the 4th example) 
[Drawing 1 2] The flow chart of the right-and-left width-of-face amendment subroutine of an obstruction (the 5th example) 
[Drawing 1 3] An operation explanatory view when the. location of an obstruction has shifted from the transverse plane of a self- 
vehicle to right and left 

[Drawing 14] The explanatory view of the field which amends the right-ano^left relative position of an obstruction 
[Drawing 1 5] The explanatory view of right-and-left width-of-face amendment of an obstruction 

[Drawing 1 6] The ** map with which the amount of amendments is searched from the time amount after it becomes impossible 
to detect an obstruction with laser radar equipment 

[Drawing 1 7] The ** map with which the amount of amendments is searched from a yaw rate and revolution lateral acceleration 
[Drawing 1 8] The ** map with which the amount of amendments is searched from a steering rudder angle rate 
[Description of Notations] 

51 Millimeter wave radar installation (the 1st body detection means) 

52 Laser radar equipment (the 2nd body detection means) 
V Car (self-vehicle) 

W Width of face of an obstruction 
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